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gray and white iron do not give uniform results when melted to-
gether in the cupola. Usually the white iron comes down first
and is followed by the gray iron.

CHILLED CASTINGS.

For certain purposes, however, such as the formation of hard
surfaces, white iron "is very desirable. Castings with a surface
layer of white iron backed by gray iron are known as chilled
castings. They are made from irons low in silicon, in moulds
having a metallic surface which corresponds to the surface to be
chilled. The metallic surface conducts the heat away from the
casting so much more rapidly than sand that there is not sufficient
time for the separation of graphite. It is always necessary to
use an iron low in silicon in order that there may not be too great
an initial tendency to form graphite. It is difficult to chill irons
with over 2 per cent, of silicon. The presence of sulphur and
oxygen increases the chilling tendency. It is said that o.oi per
cent, sulphur will neutralize the softening effect of o.i per cent,
silicon. The addition in the cupola of steel scrap, chilled or white,
iron or manganese has the effect of deepening the chill. A man-
ganese chill, however, is undesirable on account of a tendency to
*'spall." With average sulphur and manganese low, silicon
should give the following results:

1.00 per cent. Si gives % inch depth of chill.
0.75 per cent. Si gives % inch depth of chill.
0.50 per cent. Si gives % inch depth of chill.
0.40 per cent. Si gives 1 inch depth of chill.
0.30 per cent. Si gives 1% inch depth of chill.

If sulphur and manganese are high, the chill for a given sili-
con will be correspondingly deeper. The addition of small quan-
tities of' ferromanganese to the ladle will lessen the depth of chill,
through the removal of sulphur and oxygen.

Non-chilling irons may be used in making chilled castings,

either by mixture with chilling irons, in .the cupola, or by melting

direct in "the air furnace, by which the composition may be modi-

fie'd through oxidation until it acquires the chilling tendency.

For such castings the air furnace has some advantage over the

sl-^oel cupola; the content of silicon, manganese and carbon may be

p'16"  regulated more exactly; the tendency to absorb sulphur as silicon

decreases is less, since the metal is not in contact with the fuel;